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"CHEMICAL AND ELECTROCHEMICAL BEHAVIOUR OF 
TECHNETIUM IK AQUEOUS SOLUTIONS" 

by 

Vict.I.Spitsyn, A.Th. Kuzina, N.N.Zamoshnikova, A.A.Oblova 
Introduction 

The report is devoted to the study of the chemical and 
electrochemical characteristics of technetium, separated in 
laboratory conditions from neutron- irradiated metallic mo- 
lybdenum and from industrial nitrate waste solution. 

The most important problems in the chemistry of techne- 
tium are syntheses of its compounds for diverse states of 
valency, as well as the study of conditions of their stabili- 
zation in solutions. The identification and examination of 
technetium compounds a 1 ' 0 embarrassed up to now by the lack 
of data on the absorption spectra characteristic for many 
valence forms of Tc. The capacity to manifest several oxida- 
tion degrees, the easiness of their reciprocal transitions, 
sometimes the simultaneous presence in solution of ions of 
different valence complicate the work with technetium. It 
needs besides to take in account some other particularities 
of Tc, such, as disproportionation and complexformation (1-17). 

1 . The concentration of technetium from molybdate 
and industrial waste nitrate solutions 

For getting out technetium both from neutron-irradiated 
molybdenum and from waste solutions of uranium reprocessing 
we have used the extraction methods. 
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The use of acetone for concentration of technetium 
from the waste nitrate solutions, containing great amounts 
of fission fragments, some quantity of macroactoixtures and 
products of equipment corrosion, affords the possibility to 
separate almost radiochemically pure technetium already from 
the first extraction stage (table I) and to reach the high 
decontamination factor of the order IcA (table II), as well 
as considerable deliverance from the macroadmixtures. 

All the more in the case of molybdate solutions(2) with 
little content of radiochemical impurities it was not dif- 
ficult to separate the radiochemically pure technetium by 
means of acetone. The use of quinoline and tributylphosphate 
as extractives also results in good success. 

The calculation of the quantity of theoretical stages 
by the use of acetone, quinoline and tributylphosphate has 
shown, that in capacity of laboratory equipment simply design- 
ed uncomplicated extractors of the mixer-settler type would 
fit for this purpose. The average stage quantity corres- 
ponds to 2 - 4. 

The extraction of technetium from aqueous solutions was 
carried cut under following conditions; for acetone - at 
3N alkalinity calculating on NaOH, for quinoline - at 
pH=11,8, for TBP - at 0,5 N alkalinity calculating on EM)^. 
Isolation of technetium was realized from acetone by distil- 
ling off the extractive; for quinoline - by re extracting with 
chloroform into water; from tributylphosphate - by re extr- 
acting with 10 N nitric acid or 5 N solution of NaOH. 
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Table 


— - e radioche mical composition of acetone extracts 
from industrial nitrate solutions 

The volume of initial solution = 1 L, 

The acetone volume = 0,5 L. 


Samples Extract 
Nr 


Activity 
mCu/ml. 10^ 


Isotope contenta , 


1+2 


Table II 


gfie . te "b? i--.ua extraction from industrial nitrate aolu- 
tion with ace "one, quinoline t trlbutylphoaphate and, isoancvl 

alcohol 3 ^ 

volume of initial soiution=1 L, extractive reagent volume = 0,5 L. 


Extractive reagent 

Acetone 

liaollne 

9 

isoamyl alcohol 


De c ontaminati on 
factor 


Technetium content 
in organic phase 

% 


x) There was made a thrice-repeated extraction followed 
by washing the extractive reagent* Technetium content 
of initial solution was assumed to be = 100%* 
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2, The preparation of pure comp o unds of tecbnetin" and 
methods of their analysis 

The concentrates of technetium obtained by extraction 
method were treated by. hydrochloric acid. The end acidity of 
medium corresponded to 1 - 2 N calculating in HC1. Prom such 
a solution there was precipitated with HgS the dark brown 
technetium heptasulphlde , TCgS^, which was then transformed 
by treatment with mixture of hydrogen peroxide and ammonia 
into soluble ammonium pertechnate NH^TcO^ and thereupon in to 
sparingly soluble compound tetraphenylarsonium pertechnate 
AsTcO^. The latter was reduced with hydrogen at the 
temperature 260-280° into dioxide TcOg. 

From technetium dioxide by oxidation with hydrogen pero- 
xide in ammonia medium and following eliminating the excessi- 
ve ammonia by evaporation ammonium pertechnate was obtained 
in crystalline form. 

Technetium metal was prepared b.y reducing tetraphenylar- 
soaium pertechnate, as well as technetium dioxide with hyd- 
rogen at the temperature 600°. In this case it turns out 
in the form of fine-dispersed powder of latently crystalline 
(non_phanerocrystalline) structure. Its roentgenogram showed 
a series of diffused lines. 

For the purpose to get the greater crystals of techne- 
tium metal it needed to heat additionally the samples under 
vacuum at the temperature 800° during 1 hour. The x-ray 
diffraction a n a lysis of preparation ascertained 2 ^ the lattice 
parameters to be equal to: a = 2,745 + 0,001 A and C = 4,398 
± 0,005 $ (fig.1), i.e. almost coincident with those report- 
ed by Mooney ( 5 )* The crystalline structure of metal belongs 
to hexagonal system with close-packet structure and is 
analogous to that of magnesium, rhenium, osmium and 
ruthenium . 

; Fig. 1 | 


x) The measurements were accomplished by N.A. Shishakov. 
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For analytical determination of technetium the reaction 
of technetium with ./ - furyldi o xim e in hydrochloric acid 
solution in presence of SnCl^ is studied. The resulting complex 
compound is crimson-rose coloured. The maximum optical density 
for IN (on NCI) solution of technetium corresponds to the wave 
length A= 520 yf(E=13181) (6). 

The complex compound of technetium with methyl-violet is 
obtained in neutral medium; it is violet coloured, extractible 
by ethyl acetate and shows the maximum luminous absorption 
at A = 582 m,vi (E= 14000)., 

The compound of technetium with J - benzyldioxide in 
presence of SnC^ in 9N solution of sulphuric acid, crimson— rose 
coloured shows absorption maximum at A = 495 m/x(E = 19000 ) . 

It is extracted with benzyl and ethyl alcohols. 

The complex compound of technetium with o-cyclohexandione-1 , 
2-dioxime, crimson-rose coloured, forms in 0,5 M solution of 
hydrochloric acid. The maximum luminous absorption - at 
A= 413 mjM (E = 8780). x ^ The sensitivity of reactions 

varies from 0,07 to 0,1 ^g/ml. 

We have elaborated for determination of technetium in 
solution the an a l ytical methods combining selective extraction 
by acetone with spectrophotometry (the determination error 
did not exceed 5%) as well as with measurement of absolute 
counting the beta-particles and application of beta - ganaa- 
ray spectroscopy. The accuracy of method for this case amounts 
10 % (fig . 2) xx ' . Furtheaore the emission spectral analysis 
and polarographic analysis were used too. 

i ^g. j 


x) This part of the work is accomplished by T.S. Taguil. 
xx)The physical measurements were accomplished by 
M-Pt Glazunov and P.N. Kodochigov. 
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3* Chemi cal and electrochemical behaviour 
of technetium in aqueous solutions 

Aqueous solution of chemically and radiochemically pure 
ammonium pertechnate of concentration 10~ 3 to 10“ & M served 
us in our studies as initial compound for every separate 
experiment. The study' of absorption spectra was carried out 
in the wave length range 2100-2800 A . The investigation 
of behaviour of pertechnate-ion in alkaline and acidic 
solutions (up to 4N for KOH and NH^OH, up to IN for HgSO, 
and HC1) allowed to ascertain that under such conditions 
the ion TcO^ is sufficiently stable, evan when being heated. 
With increase in alkalinity or in acidity of solutions the 
essential changes occur both in the shape of absorption 
spectrum curve and in the value of optical density. 

We studied the reduction of ammonium pertechnate 
(7,1.10 _b M) with hydrazine (3,1 . 10~ 2 M) . The heating of so- 
lution (t - 90 ) resulted in appearance on spectrum curve 
of adsorption ma ximum at the wave lengnh y\ = 231 mM 
We have found a similar spectrum for technetium-YI compound, 
formed under coulometric titration of pertechnate solution, 
where was ascertained the single-electron process of 
reduction. This part of our work will be described in the 
following: section. 

The further protracted heating the sexivalent techne- 
tium with hydrazine has led to its reduction into tetra- 
valent state. In ammonia medium, resulted from destruction 
of excessive hydrazine technetium-II was oxidized with 
atmospheric oxygen up to technetium-VII and in absorption 
spectrum there appeared the m ax i m a distinctive of pertech- 
nate-ion (244, 247 and 287 apt ). 

Technetium dioxide reacts with 6N hydrochloric acid 
under protracted heating (t = 90°, 3 hours) when giving 
a complex compound - hexachlorotechnate— ion, TcCl^ (fig. 3). 

I Pis* 3 ' 
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The experiment conditions indicate the relatively 
slow dissolution process of technetium dioxide in hydro- 
chloric acid. 2_ 

The ion TcGlg can also be obtained through reduction 
of ammonium pertechnate with 4N hyrdochloric acid (t = 90° 
>-3 hours ) . 

Hexachlorotechnate-ion in neutral ambiance forms hyd- 
rated dioxide, which undergoes slowly enough the oxidation 
by atmospheric oxygen. In alkaline and acid media -techne- 
tium- IV instantly oxidizes till heptavalent state and the 
absorption spectrum corresponds then to spectrum of ion 
TcO". 

The interaction of technetium metal in milligram 
amounts with concentrated acids - HC1, HCIO^ and HNO^ 
is Btudied. The investigation was accomplished by radio- 
metric and spegtrophotometric ways. The insignificance of 
metal dissolution in hydrochloric acid (5 % from initial 
amount) was established, what can be explained rather 
with removing the oxide film, evidently present on the 
surface of technetium metal. Technetium metal does not 
react apprecie. ", _so with perchloric acid, while in 
nitric acid it is dissolved completely under formation 

of pertechnatic acid : Tc + 7 HNO^ HTcO^ + 7 N0 2 + 

+ 332 ®* 

The polarographic investigations were devoted to 
studying the electro-reduction of pertechnate-ions , 

TcO^ and hexachlorotechnata-ions , TcClg on the dropping 
mercury electrode. 

Polarographic study of the ion TcO^ was carried out 
with diverse 1 H background solutions! KC 1 , KNO^ , NH^Gl 
.a certain. range of solution alkalinity and acidity, 
as well as in peroxide-alkaline and ammonia media. 

The experimental part was carried out in the same 
sequence, as it was previously described ( 18 ). Th© value 
of diffusion coefficient is taken, from the work ( 19 ) . 

349 
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The background I M KNQ ~» 

In neutral solution (fig. 4) ion TcO~ gives the wave of 
reduction at -0,7 v, where a great maximum 

( — -If 6 v), trypical for catalytic hydrogen waves, 

is observed. Calculating the number of electrons by means 
of Ilkovitch equation at the values of capillary constants: 
the rate of mercury outlow, m = 1,39 mrr/sec and mercury 
dropping period T = 3,8 sec has led to n = 3,4. The limit- 
ing current of the wave for TcO^ is strictly proportioned 
to concentration of technetium for the range 10“^ - 10~^M, 
The current? at the maximum does not depend on the height 
of mercury column, while at the minimum increases a little 
with increase of pressure. 

! Pig. 4 ! 

1 j 

The alkali addition to initially neutral solution 
produces diminishing the wave height. Thus in 1,1 N" solu- 
tion of KQH the wave of TcO^ comes down nearly by one 
third (n = 1,75 5 ^ ~ = -0,8 v.). 

The waves both in neutral and alkaline solution 
are diffusion controlled ones. 

At the careful acidification it has been revealed the 
appearance of a new diffusion controlled single electron 
wave ( *ft{ z ~ = -0,6 v) , whose height with increase 
of HNO^ concentrations was still growing till the level 
of the neutral wave (n. = 3) and at the further acidifying 
the solution it kept continuously increasing , when melting 
into the background and. becoming s hif ted to positive poten- 
tials. No catalytical currents produced by action of 
oxidizer, nitrate medium, on the product of electro-reduc- 
tion were found. The waves in highly acid media do not fit 
for analytical purposes. 


The background HC1 IM 

Process of electro-reduction in neutral solution 
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( -O f 8v) ia a three-electron and, by its nature, 

diffusion controlled one (fig. 5). 

! Fig- 5. | 

In this case a reaction: TcO^ + 3 e + 2 I^O - 

Tc 0 2 + 4 QH, which can be used for obtaining tochnetlum 
dioxide, talces place. 

Polarographic study of TcO^ in slightly acidic 
(10 M HC1) solution (fig, 6) has led to appearance of 
a new single-electron wave (as well as in nitric acid) 
at /(/ 2 =: -0,6v of diffusive character, corresponding to 
reaction: TcO^ + e - TcO^“ . 

Pig. 6 ! 

!__ _ _ 1 * 

With increase in solution acidity the second wave 
( // 2 -sr -0,6v) becomes a three-electron one, following 

the process mechanism: Tc0 4 + 3 o + 6 Cl"* 8 H + _ 

TcClg + 4 E 2 0. The presence of hexachlorotechnate-ion 
in solution is confirmed by us spectrophotometrically after 
a certain amount of TcClg ions was accumulated by means of 
electrolysis of 1 ml of solution having composition; 

IM KC1 + 3»1.10~ 5 U NH 4 Tc 0 4 + 10" 3 M HC1 at controllable 
potential, ^,/ z - -0,8v duringJ hours. The absorption spectrum 
corresponded to that of ion TcClg7 represented by fig. 3 
and previously reported in literature (10). 

The ions of sexivalent technetium were also obtained 
by coulometry at potential ~O t 6v on the basis of 

polarograa (fig. 6) of initial solution: 1M KC1 + 4,10 =4 M 
HC1 + 0,9.'10“ 3 M HH^TcO^. The absorption spectrum of tech- 
netiua_VI is given on the fig. 7 Maximum optical densitr 
corresponded to wave length j\. = 231 m^v< * 

i pig. 7~'j 
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The background IM NH^Cl 

In ammonia solutions (up to 4M NH^OH). as well as in 
neutral one, on the background IM NH^Cl pertechnate-ion 
is reduced into technetiua-IV (n = 3) , what can be account" 
ed for by the low alkalinity of NII^OH solutions applied. 

In these media the waves of catalytical hydrogen evolution 
disappear. 

T he peroxide-alkaline me dium 

As it is previously shown (18,19), the reduction of 
pertechnate-ion on the mercury electrode on alkaline solu- 
tions in the range of potentials from -0,80 to -0,85V 
the divarication of wave is observed, when keeping the 
diffusive nature of current and at the -1 ,6v it 

appears a catalytical hydrogen maximum. The addition 
of hydrogen peroxide to alkaline solution of ammonium 
pertechnate (till neutral reaction), as our experiments 
have shown, the value of limiting current of diffusion 
controlled wave sharply increases (fig. 8, curves 2 and 3). 

I Pig. 8. "j 

The limiting current of this wave depends linearly 

upon the concentration of hydrogen peroxide and upon tech- 
netium concentration nearly not over the value 3.10~% 
while at higher concentrations the growth of 
the wave slows down. 

Parallel with growth of the height of pertechnate-ion 
wave in peroxide-alkaline solutions it6 potential by gra- 
dual change of al ka li n e medium into neutral one becomes 
more electropositive. All the properties of this wave tes- 
tify to catalytical nature of its limiting current. Indeed, 
its height is considerably greater, than that of the wave 
calculated for a limited diffusion controlled process of 
pertechnate-ion reduction. Further, its limiting current is 

3 45 
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independent of mercury column height and greatly grows with 
increase of temperature. Slowing down the wave growth ob- 
served at the higher concentrations of technetium gives also 
an additional corroboration of its catalytical provenance. 

The results of investigation correspond to the following 
process mechanism. The reduction of pertechnate-ion in alka- 
line solution (in absence of hydrogen peroxide) a t ^•“-0,85v 
follows the equation: TcO^ + 2~ e — -Tc0^“. When adding 
hydrogen peroxide, the oxidation of reduced technetium-V 

into technetium-VII takes place: Tc0^“+ H 2 0 2 -TcO^ + 2 OH? 

The conditions of electrochemical reduction explored can 
be advised for analytical determination of technetium and 
hydrogen peroxide in technetium solutions. 

Polar ographic study of ion TcCl|“ 

Tetravalent technetium in the form of hexachlorotech- 
nate-ion TcCl 6 has been prepared by the action of 5,5 N 
hydrochloric acid on ammonium pertechnate on heating the 
solution (t = 90") for 2 hours. The composition of the 
complex has been confirmed spectrophotometrically. 

Polarographic study was applied to 1,5 ml of the 
solution of the following composition: III KC1 + 1,23.10“^!! 
TcCl^ + 2,1 N HC1. In this case the wave at ^ '^-0,55 v 
with n s 0,89 (~1) has been observed. Single— electron re- 
duction has taken plao* also at the solution acidity of 0,5 
and 1,42 IT on HC1. The inference of the diffusion nature 
of the TcCl|“wave in hydrochloric solutions is founded on 
the linear dependence of its limiting: current on the 
height of mercury column (H) in power 1/2. Besides the 
diffusion wave a great maximum at 1,1 v has been observ- 
ed on the polarogram. 

4. Electrolytic behaviour of pertechnate-ion 
on the platinum cathode 

Some data have been reported on technetium electrolytic 
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isolation in fora of dioxide. 

Technetium was previously concentrated froa molybdate 
solutions and from the waste solutions of uranium reprocessing. 

In our investigations the solution of purified salt 
of amfflo ni . u a pertechnate was electrolyzed in sulphurous 
(pH 2,3) and ammonium sulphate (pH 5,6) media on platinum 
cathode. The selection of the latter was determined by 
the fact that under these conditions one could observe good 
crystallization of electrolytic deposits of manganeze and 
rhenium (23,24). 

In sulphurous acid solution when the potential was 
-0,40 v one could already observe considerable rate of 
technetium isolation, which increased as the potential rises. 

In the ammonium sulphate solution the technetium electro- 
deposition proceeded rather intensively beginning with the 
potential equal to - 0,80 v. In this case the completeness 
of electrodeposition within an hour was equal to 80%, while 
in the sulphurous acid medium it corresponded to 45%. 

The value of the critical potential of technetium iso- 
lation from the sulphurous acid solution, equal to 0,20 v 
(referred to the normal calomel electrode) has been estimated 
(fig. 9). 

I Fig. 9 i 

Using the shortened Nernst equation, applied to highly 
diluted solutions of radioactive salts the standard potential 
has been calculated by us to be equal to 0,71 v. The value 
obtained is close to the value of the technetium dioxide 
potential (Tc0 2 ) reported in literature (10,25). 

As a result of the electrolysis of above mentioned 
solutions a dark film deposit has been at the cathode, which 
seemed to correspond to the oxide state of technetium. Its 
roentgenographic analysis does not show the presence 
of crystalline structure. It appears after heating the 
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samples under vacuum at temperature 800°C, 

After the thermal treatment of the specimens roentge- 
nograms have been obtained, when using filtered radiation 
of copper; on the basis of these roentgenograms comparative 
roentgenographic characteristics are given (fig. 10) contain- 
ing lines, part of which should be attributed to metallic 
technetium formed during the electrolysis and partly during 
the annealing of the oxide by its reduction with hydrogen 
absorbed in the pores of the precipitate. The rest lines 
are produced by technetium dioxide, TcO-,. 

The calculations made on the basis of roentgenographic 
measurements give the following parameter values for Tc0 2 
lattice 1 ^ o 

a = 4,753 ± 0,005 A 
b = 2,840 + 0,005 A 

The technetium dioxide crystalline lattice corresponds to 
tetragonal structure of Sn0 2 type and by its dimensions is 
close to those of Mn0 o , Mo0 o and W0 o lattices. 


Inference and conclusions 

The methods of technetium concentration under laborato- 
ry conditions from molybdate and waste nitrate solutions 
have been described, the methods are based on the extraction 
using acetone, quinoline and tributylphosphate . There are 
presented the data on the coefficients of technetium purifi- 
cation at its extraction with acetone, quinoline, tributyl- 

4 4 

phosphate and isoamyl alcohol whose values are 10 , 10 , 

10 and 10, respectively. 


x) The calculation of the parameters of technetium 
dioxide lattice has been made by ft. A. Shlshakov. 
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Studied previously colour reactions of technetium with 
furyldioxime, methyl violet, ,X- benzyldi oxime, o-cyclo- 
hexandion— 1 , 2 -dioxime are the basis of the analytical methods 
of determi n i n g this element. The sensitivity of reactions 
is from 0,7 to 0,1 ^g/ml. 

Analytical means of technetium determination have been 
developed combining its extraction by acetone with photometry 
and radiometry. 

In neutral and ammonia media, independently of the back- 
ground composition, the electro-reduction process at 
''f'/i — * 0,8 v has been shown to be of a diffusion 

and three-electron nature . At ^j % =-1,3 7 -1 , 6 v there is 

a catalytic wave whose appearance may be accounted for by 
the deeper pertechnate-ion reduction. The compound formed 
appears to catalize the hydrogen evolution by lowering its 
overvoltage. In favour of the above said is the fact, that 
on the rhenium metal - the nearest technetium analogue - 
the hydrogen overvoltage is in fact very low, lower, than on 
platinum (26). The conditions of the pertechnate-ion electro- 
reduction may be used for analytical purposes. At Jy =-0,8v 
in neutral solution on the background of iM KC1 solution 
the wave is applicable to coulometry of pertechnate-ion 
with the aim of accumulating technetium dioxide. 

In solutions acidified to 10”^ by nitric and hydro- 
chloric acids there arises a new single-electron wave of 
pertechnate-ion reduction at 'fi y x = -0,6 v. The experimental 
conditions have been used to obtain ions of sexivalent 
technetium in hydrochloric solution. In more acidic (on HCl) 
solutions the three-electron nature of reduction with the 
formation of hexachlorotechnate-Aon takes place. On the 
background of 1H SCI solution at ^ =-0.85 v the pertech- 
nate-ion electro-reduction process corresponds to n = 2 . 

The presence of catalytic currents owing to the oxidant 
effect on the pertechnate-ion electro-deposition product in 
the peroxide-alkaline medium has been ascertained. The linear 
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dependence of the limiting current of the wave on the 
technetium and hydrogen peroxide concentration has been 
shown. The wave is applicable for analytical purposes. 
Polarographic study of hexachlorotechnate-ion in chlor- 
hydric solution indicated the single-electron diffusion 
nature of process. 

Hexachlorotechnate-ions are formed in solution by 
pertechnate-ion reduction with 4N hydrochloric acid under 
heating (t — 90 ^) for three hours and also by coulometry 
of 1 ml of the initial solution of the following composition: 
1M KC1 + 3,1.1Cf 5 M NH 4 Tc 0 4 + 10** 3 M HC1 ( =-0,8 v, 

duration - 3 hours). 

The property of tetravalent technetium to be oxidized 
by atmospheric oxygen in the alkaline medium, gives a chance 
to obtain pertechnate from technetium dioxide without use 
of hydrogen peroxide. 

The reduction of pertechnate-ion with hydrazine has led 
to the formation of sexivalent technetium, while at the 
prolonged heating tetravalent technetium has bean formed. 

In IN hydrochloric, sulphuric acid solutions, as well 
as in 4N solutions of KOH and NH^OH pertechnate-ion does not 
undergo essential changes. 

The electrolytic technetium isolation carried out in 
sulphurous acid and ammonium sulphate media has shown 
technetium to be deposited on the cathode in form of latent- 
ly— crystalline precipitates. After the thermal treatment of 
the samples the roentgenograms taken manifested lines both 
of technetium metal and its dioxide. 

Technetium dioxide lattice parameters have been calcu- 
lated: 

a = 4,753 ± 0,005 A 
, o 

b = 2,8441 t 0,005 A 

and thus found to be close to those of Mo0 2 and 

wo 2 . 
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Fig.l . Roentgenogram of a sample of technetium metal. 



gig. 2 . Graph of Fermi for isotope technetium-99 in form of 
technetium dioxide. 
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Composition of solutions: 1. Background (1M KHO^ + 
+ 0,01 % gelatine) +1,05 . lO” 4- M HH^TcO^. Alkali 
concentration: 1. 0; 2. 0 , 31 ; 3* 0,62; 4.0,87; 

5» 1,1N KOH. 
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Polarograms of TcO^ 
on tli# background 1M KOI, 
Composition of aolutinna : 


1. Background (1M £01 + 

+ 0,01 % gelatin#) 

2. Background + 3,1.10“ 3 M 
BH 4 Tc0 4 ; 

acid concentration: [ 

1.0} 2. Oj 3. I0“ 3 j 4; 0 

10" 2 { 5. 10" 1 ; 6. 1M HC1. 

Fig, 6. Polarograa of Tc0 4 on the 
background 111 KC1 in 
slightly acid solution. 
Conposition of solutions: 

1. Background (1M £C1 + 

0» 01% gelatine). 

2. Background + 0,9.1O’ J| )l 
BH 4 Tc0 4 + 4.10 -/ *U HC1; 

fl m s 0,99 mg/sec j 
10 - TT = 2,4 sec. 




-0,5 -to -{, 5 


Ji g tL. 

Absorption spectrum of TcO 
Technetium concentration 
1,8.10” 6 M. X = 231 iM 
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Fig. 8 . Polarograms of TcO^ in peroxide-alkaline solution. 

CompoBition of solutions : 1. 7»4-5.'10 M NH^TcO^ + 

+ 0,4N K0H 

2. 7,45.10“^M NH^TcO^ + 0,4 N KOH +9,5.10** 4 M H 2 0 2 

+ 23,1.10“\ H 2 0 2 



Fig. 'IQ. Comparative radiographic characteristics: 

calculated - for technetium metal and its oxide, 
experimental - for annealed specimens of precipita- 
tes electrodeposited from 
sulphurous acid (a) and 
ammonium sulphii*fc© 
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